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Abstract 
In recent years, the lighting industry has abandoned the use of work measurement and standards time tools and 
everything the use of such tools implies. Seemingly, their use was considered politically incorrect, perhaps because 
of the way companies approached these tools in the past. Nevertheless, these tools are still useful for planning and 
managing productivity and are becoming increasingly necessary. By investigating lighting companies in the region of 
Valencia (Spain-Europe), this study analyses perceptions about productivity, work measurement and standards time 
and to explores how companies use these tools. A survey gathering responses from interviews with 42 lighting 
companies (of the 230 entrerprises) was used to collect data on these companies’ perceptions. This is considered a 
representative sample, been the error margin of 14% whith a confidence level of 95%. Data from these interviews 
were then analysed. This article presents results of this analysis. 
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1. Introduction 
The importance of productivity is recognized internationally because changes in productivity can fundamentally 
affect a country’s living standards in a large number of economic and social areas. 
To compete, productivity is one of the most important aspects within a country’s productive activities. This is the 
challenge faced by the worldwide production industry, but also by the services industry. If companies in these 
industries wish to remain in the market, quality and price are indispensable. This can be achieved by increasing 
productivity for which it is necessary to update and innovate technical production conditions and continually 
improve industries’ value chains (Porter, 1999). It is fundamental to understand the importance of a country’s 
productivity because productivity affects inflation, living standards, employment and so forth (Sumanth, 1999).  
Productivity generally expresses the relationship between the quantity of goods and services produced (output) and 
the quantity of labour, capital, land, energy and other resources to produce it (input). When measured, productivity is 
often viewed as a relationship between output and a single measure of input such as capital. When there are multiple 
input measures or indices, the equation becomes complex and often requires subjective weightings. This is where the 
seemingly simple definition of output versus input becomes complex and confusing (Smith, 2001). 
Currently, in the Spanish economy, there exists a situation of job destruction and an unprecedentedly high 
unemployment rate. Despite signs of recovery in productivity, Spain’s progress in this area has been slow and static. 
In this context, if the factors that affect productivity are measured and identified correctly, there will be a greater 
likelihood of success in analysing these factors, diagnosing the conditions of a company’s productivity and, 
fundamentally, knowing which actions should be undertaken to improve productivity. 
For all of the above reasons, we decided to analyse how companies themselves view productivity, how they measure 
productivity and how they think productivity affects their companies. The main objective of this paper is to analize 
the productivity of companies in this sector and the methodologies used to mesure it. 
This paper is organized as follows, section 1 in which an introduction is presented to this article. In the section 2 an 
extensive literature review on the concept of productivity, since its first appearance in the literature in Quesnay 
(1776). Section 3 explained the method used for data collected. In section 4 the results obtained are presented and 
finally section 5 presented a discussion of the results and ultimately the conclusions of the paper. 
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2. Defining Productivity 
In an environment characterized by strong competition, technological change, globalization, market deregulation and 
fragmentation of demand, productivity has emerged as one of the main factors that contribute to determining 
competitiveness. Although the concept of productivity is widely discussed by politicians, economists, managers and 
the media, it is often vaguely defined and poorly understood. In practice, this lack of knowledge results in 
productivity being ignored by those who influence production processes (Tangen, 2002). 
The concept of productivity has varied over time. We hereby present a summary of this evolution. The concept of 
productivity appeared for the first time in Quesnay’s (1766) work. Later, Smith (1776) wrote, “The annual produce 
of the land and labour of any nation can be increased in its value by no other means, but by increasing either the 
number of its productive labourers, or the productive powers of those labourers who had before been employed. The 
advancement of productive faculties depends, above all, on the progress of the labourers’ abilities and, in second 
place, on the progress in machinery with which they work…”. In his magnum opus, Capital, Marx (1867) wrote that 
“The productive labour is determined by multiple circumstances, among others by the average worker’s skill level, 
the state of development in science and its technological applications, social coordination of the production process, 
the scale and effectiveness of the means of production, the natural conditions”. Littré (1883) defined productivity as 
“the faculty to produce”. In the early 20th century, defined productivity as the relationship between production and 
the means employed to achieve that production (Summant, 1999).  
Weintraub (1937) developed measures of work productivity in manufacturing companies. Siegel (1940) introduced 
the concept of unit cost of labour in the measure of productivity. Tinbergen (1940) defined productivity as “the ratio 
between real output and the use of real factors or inputs”. In 1950, the Organisation for European Economic 
Co-operation (OEEC) defined productivity as the ratio obtained by dividing production by one of the factors of 
production (Summant, 1999). Others have talked of total productivity as an average that remains unaltered when 
each individual productivity remains unaltered (ILO, 1951). Later, Siegel (1953) referred to productivity as the 
relation between inputs and products associated with the productive activities, both measured in real terms. Davis 
(1955) defined productivity as the change in the product obtained from resources spent. Solow (1957) incorporated 
the “residual” in the measure of productivity. Fabricant (1959) defined productivity as the ratio between production 
and input. Denison (1962) introduced the quality of work carried out as part of the concept of productivity. 
Functional definitions have been made for partial productivity, total factor productivity and total productivity 
(Kendrick & Creamer, 1965). They defined productivity as the technical aspect of exploitation of resources and 
claimed that its tendency decides a company’s future (Klein, 1965). Farag (1967) included the input–output 
relationship in the measure of a company’s productivity. According to Wolf (1969), “The concept of productivity is 
understood through the terms of function of production that specify the possibility to substitute between capital and 
work and other inputs”. The International Labor Organization (1969) reported that productivity is the ratio between 
output and the total input or factors required to produce the output, referring to productivity as total factor 
productivity.  
Correa (1970) measured productivity by dividing total production by the value of inputs used. Yoshihara et al. (1971) 
analysed the repercussions of changes in productivity in the price index. Elliot-Jones (1972) incorporated the 
input–output relationship in the measurement of companies’ productivity. Hernández Laos (1973) defined 
productivity as the quantity of output obtained per unit of factor or factors used to achieve it, measured in physical 
terms. Siegel (1976) revised his earlier definitions, defining productivity as the relationship between the quantity of 
goods produced and the quantity of resources used in production and as a family of ratios between production and 
input. Mundel (1976) developed indices of productivity for companies, whereas Gold (1976) proposed the focus of 
financial ratios in the measurement of productivity, and Taylor and Devis (1977) proposed a model to measure total 
factor productivity. Hershaur and Ruch (1978) proposed a servosystem model for worker productivity and claimed 
that productivity relates input to output via a conversion process. Stewart (1978) defined productivity as the ratio of 
performance with respect to organizational targets among total input parameters and incorporated the concept of 
utility to measure manufacturing productivity. Agarwal (1979) proposed a compound index of productivity based on 
four financial ratios. Denison (1979) defined productivity as the efficiency of products through resources used, and 
Sumanth (1979) defined total productivity as the ratio of tangible production divided by tangible inputs.  
An indirect form of measuring productivity is to determine and analyse “unit” costs (Adam et al., 1981). Productivity 
have also defined productivity as the outcome of the complex social process consisting of science, research and 
development, education, technology, business management, production methods and organizations of workers 
(Kurosawa, 1983). Novelo (1985) defined productivity as the human phenomenon determined by three factors and 
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one outcome: the aptitudes and attitudes of man, the efforts invested in work, the evolution of the input–output 
relationship and the quality of the work and the labour. Prokopenko (1987) defined productivity as the relationship 
between the production yielded by a production or services system and the resources used to obtain this production. 
Mercado (1997) defined it as the final output of the effort and combination of all human, material and financial 
resources that make up the company. 
Productivity generally expresses the relationship between the quantity of goods and services produced (output) and 
the quantity of labour, capital, land, energy and other resources to produced it (input) (Smith, 2001). 
Productivity is the belief in human progress. It is a state of mind that aims at perpetual improvement. It is a ceaseless 
effort to apply new technology and new methods for the welfare and happiness of humankind (Asian Productivity 
Organization, 2007). 
Productivity is an expression of how efficiently goods and services are being produced. Productivity is therefore 
expressed in physical or economic units, in quantities or in values (money) (Lucey, 2007).  
Productivity is a process of continuous improvement in the production/supply of quality output/service through 
efficient, effective use of inputs, with emphasis on teamwork for the betterment of all (Trade Unionists, 2008). 
Productivity is an attitude that seeks the continuous improvement of what exists. It is a conviction that one can do 
better today than yesterday, and that tomorrow will be better than today. Furthermore, it requires constant efforts to 
adapt economic activities to ever-changing conditions, and the application of new theories and new methods 
(European Productivity Agency, 2008).  
Productivity is the ratio of output to input for a specific production situation. Rising productivity implies either more 
output is produced with the same amount of inputs, or that fewer inputs are required to produce the same level of 
output (Roger, 1998; Russell & Taylor, 2009). 
Productivity is the ratio of outputs to inputs. To improve this ratio, the organization must implement processes of 
continuous improvement (Chinda, 2010). 
Productivity is a measure of manufacturing system or process output per unit of input, over a specific period, used as 
a metric of the production and the engineering efficiency (Makris et al., 2014). 
The review of different definitions reveals that productivity consists of different variables such as people, technology, 
machinery and resources, all of which are employed to create goods and services that benefit all parties involved in 
the process. 
Measurement of productivity is an excellent way to evaluate a company. Improving productivity is seen as a key 
issue for long-term survival and success.  
3. Method 
In the current study, 42 companies (from 230, being the error margin of 14% with a confidence level of 95%) from 
the lighting sector in the region of Valencia were visited and surveyed. The sample is considered representative. 
Although identification data and contact data (e.g., company name, interviewee name, telephone number, e-mail, 
sector and product type) were collected to identify companies and to follow up if responses were incomplete or not 
fully understood, these data were treated confidentially. 
Data on the companies’ sector were useful to categorize questionnaires because the questionnaire was completed not 
only by lighting companies but also by companies in other productive sectors in the region of Valencia. 
General questions (e.g., number of employees and turnover) were also asked to characterize the companies. 
Surveys were completed via a range of media, including personal visits to the company, e-mail and via some 
associations that helped us conduct the survey. 
4. Results 
The sample comprised 42 lighting companies from the region of Valencia. Total number of employees in each 
company ranged between a minimum of 3 and a maximum of 150. The average company size was 36 employees, 
and the mode and median were both 20. The number of direct workers or size of direct work force ranged between 2 
and 100, with an average of 29, a mode of 6 and a median of 20. 
Questions addressed how the company was structured and how important the company considered productivity and 
its measurement. 
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Figure 1. Does the company have an R&D department? Source: Authors’ own data. 
 
 
Figure 2. Does the company have a processes deparment? Source: Authors’ own data. 
 
Figure 3. Does the company have a measurement and standard times deparment?.Source: Authors’ own data. 
As shown in Figures 1, 2 and 3, the majority of companies interviewed had Research and Development (R&D) 
departments (71%), although only 36% of companies had process departments or methods and measurement and 
standard times departments. As shown in Figure 4, however, the majority of companies considered that they should 
improve their productivity (88%). 
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Figure 4. Do you think your company should improve its productivity?.Source: Authors’ own data. 
 
Figure 5. Does the company management believe that working methods and time management are useful to improve 
the compay’s productivity?.Source: Authors’ own data. 
 
Figure 6. The management believes, that Times Measurement is useful for...Source: Authors’ own data. 
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Figure 7. The management believes, that Working Mehods are useful for...Source: Authors’ own data. 
 
Figure 8. To train an operator in a new operation, what thecnique uses the company? Source: Authors’ own data. 
4.1 For those without time measurement system 
 
Figure 9. How the company does the planning? Source: Authors’ own data. 
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Figure 10. How the company calculates product costs? Source: Authors’ own data. 
4.2 For those with time measurement system 
 
Figure 11. When the system was introduced in the company? Source: Authors’ own data. 
 
Figure 12. Why the system was introduced in the company? Source: Authors’ own data. 
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Figure 13. Measurement time system used. Source: Authors’ own data. 
 
 
Figure 14. Which degree have the staff responsible to time measurement. Source: Authors’ own data. 
5. Discussion and Conclusions 
From the analysis in this article, we can conclude that the definition of productivity has varied over time from its first 
appearance in 1766, and it has adapted to the times, while different meanings have been included in the definition of 
productivity or tools to measure productivity. 
The participants of the survey neither gave a definition of productivity nor received a request to do so. Perhaps it 
would have been interesting to see how each company understood productivity and the distinctions that different 
companies may have included in the concept.  
All companies interviewed felt that the time measurement is important for calculating cost, 71% for planning, 64% 
for calculating workloads, 57% to estimate saturation lines, and a half to calculate incentives and 29% for the layout, 
when you can use time measurement for all of them. In the other had the management believes that the working 
methods are useful overall for increasing productivivy (93%), and almost a half believes for safety, ergonomics, 
reducing monotonous work, standardize methods and layout, when you can use working methods for all those 
functions. What it makes us think that they are still little-known tools in companies. 
To train a new job to operators, no company uses videos, while all train them working in parallel with another 
operator, only 64% of companies have work instructions, it is a low percentage compared to other sectors. 
Most of companies (85%) having a time measurement system were introduced more than 10 years ago. Nearly half 
(46%) as implemented to control cost, being the second reason improve productivity (36%). 
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As for the measurement time systems used 43% use the piecework, while the rest is divided between Bedaux and 
decimal system. Regarding the incentive systems, 57% of the companies interviewed have and the rest did not. Of 
those with incentive systems 43% have implemented it in all sections. 
Participating companies understood that productivity is important for their company and for maintaining the 
company in the market. In fact, 88% of companies reported that they should improve their productivity, and 64% of 
companies understood that methods and time management are useful tools to achieve better productivity. 
Nevertheless, the majority of companies had a design department, whereas only 36% had a methods and 
time-management department or, in its absence, a processes department, which often performs the job of assigning a 
time to each task. 
The authors of the present study consider productivity fundamental for both companies and countries. Nevertheless, 
the majority of companies fail to attribute the importance they should to productivity, and when they reflect upon this 
fact, they realize but they should place a greater priority on productivity. Methods and time management are not only 
tools to improve productivity, but also to plan, to calculate costs of outputs, workloads and overburdening within the 
company, to improve job security, to analyse job ergonomics, and to perform a host of other important tasks. 
Also, as a future line of research, should conduct more studies on productivity in others sectors, looking at once if 
there is a pattern in it that can be extrapolated in some cases. Indicate that we have begun to realize them in the 
ceramics sector, in the furniture industry, in the metalworking sector at Valencia and finally we have extended the 
current study of the manufacturers of luminaires to companies throughout Spain sector.  
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